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Supplemental Response letter for application 10/037, 718 following recently filed RCE, 2 
Amend/Resp of 2/5/2007 submitted by fax 571 -273-8300 Feb. 1 2, 2007 This letter is 2 
pages long. 

Specifically these documents are 5 pages: (1 ) the marked definition of Linkage from the online 
Genome Glossary of the U.S. Government's Human Genome Project dated 1/30/2007, and two 
marked pages from the Encyclopedia of Molecular Biology and Molecular Medicine (1996) editor 
Robert A. Meyers. Page 377 (2), volume 3 of the Encyclopedia defines Linkage (of genes), and 
on page 222 (3) volume 1 of the Encyclopedia under Linkage Analysis the Encyclopedia 
describes linkage of a marker and gene. Also included are (4) the Title page of the first volume of 
the Encyclopedia of Molecular Biology and Molecular Medicine and (5) a bibliographic page of the 
Encyclopedia that indicates year of publication, publisher, editor, and ISBN. The above described 
5 pages are included with this fax submission. 

Respectfully submitted, 



Robert O. McGinnis 
Registration No. 44, 232 
February 12, 2007 
1575 West Kagy Blvd. 
Bozeman, MT 59715 
tel (406)-522-9355 
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Library 

An unordered collection of clones (i.e., cloned DNA from a particular organism) 
whose relationship to each other can be established by physical mapping. 
See also: genomic library , arrayed library 

Linkage 

The proximity of two or more markers (e.g., genes, RFLP markers) on a 
chromosome; the closer the markers, the lower the probability that they will be 
separated during DNA repair or replication processes (binary fission in 
prokaryotes, mitosis or meiosis in eukaryotes), and hence the greater the 
probability that they will be inherited together. 

Linkage disequilibrium 

Where alleles occur together more often than can be accounted for by chance. 
Indicates that the two alleles are physically close on the DNA strand. 
See also: Mendel ia n inheritance 



Linkage map 

A map of the relative positions of genetic loci on a chromosome, determined on the 
basis of how often the loci are inherited together. Distance is measured in 
centimorgans (cM). 

Localize 

Determination of the original position (locus) of a gene or other marker on a 
chromosome. 



Locus (pi. loci) 

The position on a chromosome of a gene or other chromosome marker; also, the 
DNA at that position. The use of locus is sometimes restricted to mean expressed 
DNA regions. 
See also: gene e xpression 



PACE 4/8 •RCVD AT 2/12/2007 2:20:38 PM [Eastern Standard Time] * SVR:USPTO-EFXRF-2/10 - DN IS: 2738300 CSID:12536B95323 * DURATION (mm-ss):06i6)/2007 



Tb:USPT6 * From: Robert McGinnis 406-522-9355 02/12/07 12:22:40 Page 5 of 8 

Sent by the Award Winning Cheyenne Bitware 



O 

o 

tu 




\ " ' " v> ^ 1^ .• — - «• 



J Kjvixikrein^Kininogen^Kinin 
^ System 

^ Michael £> Rusiniak and Nathan Back 



03 
Lil 
CD 



The Kallikrein-Kininogen-Kiiiin (K-K-K) System 

J . ) The K-K-K Protease Cascade 

i .2 Physiological Functions of the K-K-K System 

i .3 The K-K-K vSystem in Pathology 

Structure, Function, and Molecular Biology 
Of K-K-K System Components 

2.1 Kininogens 

2.2 Kajiikreins 

2.3 Kinin Receptors 



Key Words 

Crossing Over The reciprocal exchange of material between ho- 
mologous regions of chromosomes during meiosis; a ON A 
strand of one parental molecule exchanges base-pairs with a 
complementary region of a UNA strand from another molecule 
with which it is being paired. 

Domain A contiguous stretch of amino acids within a protein se- 
quence related to a functional property of the molecule. 

Gene Conversion Modification by DNA repair of a mismatched 
strand of heteroduplex DNA during meiosis: this process re- 
sults in generation of an extra copy of one of the recombinmg 
genes. 

Hageman Factor The pJasma enzyme precursor that undergoes 
reciprocal activation with prekallikrein at the start of the in- 
trinsic pathway of blood clotting. 

Linkage The tendency of genes to be inherited together based on 
proximity within the same chromosome. 

Recombination Either genera! (requiring homologous DNA) or 
site-specific (protein- mediated, not requiring sequence homol- 
ogy) exchange of DNA regions between chromosomes. 

Unequal Crossing Over A recombination event in which the lo- 
cation of ^combining sites is not identical in the parental 
DNAs. 



Mammalian; blood contains three major protease cascade systems 
interrelated through a shared Hagcman factor activation mecha- 
nism: namely, the blood coagulation, fibrinolysin, and kallikrein- 
kininogen-kinin (K-K-K) systems. Components of the K-K K pro- 
tease cascade system present in blood and a number of different 
tissues include kinin-forming en?.ynies, the k#iUkre'ws. the glyco- 



protein kjam-conmnmg kininogen substrates, biologically active 
polypeptide kinins and kinin -destroying enzymes, the kininascs. 
The K-K-K system functions, in part, via formed kinins that regu- 
late tissue local blood How, functional hyperemia and transmem- 
brane ion transport. Plasma kallikrein and kininogen, in collabora- 
tion with Hageman factor, help initiate the intrinsic pathway of 
blood coagulation by contact activation mechanisms. In addition* 
novel functions of kininogens have been discovered recently; name- 
ly, cysteine proteinase inhibition and (in the rat) involvement in the 
acute phase response. By virtue of die diverse actions ofkinins and 
other system components, the K-K-K protease cascade also is im- 
plicated in a wide variety of pathologic conditions. 

Recent molecular technologies have enabled the characteriza- 
tion of the molecujar biology of K-K-K system components, no- 
tably the kallikrciw; and kininogens. and to a lesser extent, kiru'n 
receptors. Whereas plasma kallikrein is encoded by a single gene 
in the Jlver, a larger family of glandular kallikrein genes, particu- 
larly in rodent species, has undergone concerted evolution to yield 
a family of enzymes with divergent substrate specificities. Expres- 
sion of kallikrein genes is tissue specific and develop mentally reg- 
ulated. Kininogens arc muUidomain, multifunctional proteins. 
High molecular weight kininogen (HMWK) and iow molecular 
weight kininogen (LMWK) are derived from alternative splicing of 
a single gene. The region of the modem kininogen gene encoding 
the heavy chain is proposed to have evolved from the sietm gene 
progenitor of the mammalian superfamily of cysteine proteinase 
. inhibitors. The present-day kminogen gene also has acquired re- 
gions encoding the kinin moiety and a light chain that endows 
HMWK with a cofector role in the intrinsic blood coagulation cas- 
cade. A third type of kininogen, T-kininogen (found only in the rat), 
is considered to be derived from an ancestral gene in common with 
HMWK and LMWK. T-Kininogen is expressed at elevated levels 
dui ing acute inflammation, whereas the production of HMWK and 
LMWK remains unchanged. The mechanisms governing the de- 
velopment and regulated expression of K-K-K system components 
are being elucidated and will enhance our understanding of the role 
of this protease cascade in health and disease. 

1 THE KALLIKRE1N-KININOGEN-KIN1N 
(K-K-K) SYSTEM 

1 . 1 The K-K-K Protease Cascade 

Plasma and tissue pathways of Jkinin formation, the ultimate end 
product of K-K-K system activation (Figure I), arc embodied in a 
cascading sequence of limited proteolysis in which the product of . 
one proteolytic action acts as catalyst, for the subsequent reaction 
(Figure 2). The specific kioin-forming plasma or tissue protease 
kallikrein selectively cleaves kininogen substrate to liberate vaso- 
active peptide kinins that bear the canonical bradykmin nonapep- 
tide sequence. These, vasoactive kinins have localized and short- 

377 
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Danish data, which had b&en collected by Jncobsen in the midst of 
World War II, led Andricu et »l. to reject the model of dominant 
Mendel i an inheritance for this sample of families (containing eases 
of breast cancer only or with another type of cancer). In their report 
published in 1988. these investigators did not, however, reject this 
hypothesis* for the subsampte-of" families affected -only by breast 
cancer 

Using American data, Goldstein et a), suggested in 1988 that het- 
erogeneity might be related to the interval between diagnoses of the 
two primary tumors in probands with bilateral breast cancer. Fami- 
lies in which the proband's two primary rumors were diagnosed 
within one year (synchronous) showed segregation of breast cancer 
consistent with recessive inheritance. For families of probands with 
asynchronous breast cancer, transmission was consistent with auto- 
somal dominant inheritance. 

In 1990 the same team performed a new study that classified the 
cancers histologically (ductal cancer, lobular cancer, adenocarcino- 
ma, and medullary cancer) and distinguished between the pre and 
postmenopausal cases. In the ductal subsample, a recessive gene whs 
sufficient to explain die breast cancer distribution when She proband's 
case was postmenopausal. In contrast, when the proband had pre- 
menopausal (ductal) breast cancer, the transmission model was con- 
sistent with a dominant major gene r with sporadic cases of disease. 

Also in the late 1 980s, Bishop et al. analyzed nine Utah pedigrees 
chosen for a cluster of breast cancer cases. No clear fit of any ge- 
netic model was possible. 

Segregation analyses of breast cancer, then, have led to divergent 
conclusions. These differences probably arise from the method by 
which the families were selected for srudy and the diversity of their 
origin; in addition, the type of information considered (sex, age at 
onset, bilateral cancers t presence of another type of cancer etc.) var- 
ied from one study to another. 

In more recent American and British segregation analyses of a 
large number of affected women and their female first-degree or 
first and second degree relatives, three research teams, Newman, 
Clause and Iselius and their colleagues independently reached iden- 
tical conclusions, namely, that a mixture of two distributions best 
explains the data: 

1. One distribution corresponds to the presence of a low fre- 
quency, predisposing allele {considered to be a mutation), 
transmitted in an autosomal dominant fashion, with a near- 
ly complete penetrance at age 80 for irs carriers ("generic 
cases"). In other words, the women carrying this mutation 
have an almost 100% probability of developing breast cancer 
if they live beyond the age of 80 years. 

2. The other distribution corresponds to cases that are not genet- 
ically determined, which appear in acompteiely random man- 
ner (''sporadic cases"). The probability that a woman without 
the disease allele will develop the disease is about 10% for a 
life span of 80 years. 

According to these analyses, approximately 5% of cases are "ge- 
netic" and 95%, "sporadic." From this, we can deduce that when the 
mutation segregates in a family, each daughter of a woman carrying 
. -At has a .$0% piXJfcability .pf inheriting it: a high concentration of 
cases would be observed in $uch a t&mily. Inversely, the risk or de - 
veloping breast cancer for relatives. of a woman who is affected by 
the disease but does not carry the mutation is the same as that of any 
individual in the general population Only a small number of cases 



would be observed in these families. The families containing only 
one or a few cases represent the vast majority of tho«e affected bv 
the disease. 

Even when the mutation is present in a family, al! the affected 
women are not necessarily genetic cases: certain cases may be spo- 
radic. Similarly, breast cancer can very easily* appear in a sporadic 
fashion in two close relatives. The existence of so great a number 0 f 
sporadic cases may lead to a lack of power to demonstrate a genet- 
ic su bent icy. 

Although the segregation analyses performed by Newman e| ai. 
and by Claus et a!, iead to the same general conclusions, they 
nonetheless present variations affecting the estimation of parame- 
ters (the mutations frequency and penetrance values). 

Table 1 presents the estimations obtained in these two studies. In 
both sets of results, the probability of developing the disease is 
strongest: 

at a young age for carriers of the mutation 
at an older age for noncarriers 

2 LINKAGE ANALYSIS 

2.1 USH OF A G*NF.TIC MARKER 

Sequences of DNA whose location on the genome is known are re 
ferred to genetic markers. A great many markers, located all over 
the genome, are presently known and used for linkage analysis. 
At the same location, the sequences of a marker can vary according 
to the individual; different forms are called marker alleles. A mark- 
er is most interesting and most useful when it exists in a large num- 
ber of alleles (i.e.. when it is polymorphic). When a gene, an allele 
of which carries a mutation responsible for the appearance of a 
pathology, is located on the same chromosome pair as a marker and 
^-£> close to it (i.e., when gene and marker are genetically linked), the 
alleles on the same chromosome are generally transmitted together 
within a family: that is, they cosegregate. The transmission, or seg- 
regation, of the marker's aileles (i.e., the fashion in which the alle- 
les are transmitted from one generation to the next) allows investi- 
gators to follow the segregation of the mutation indirectly. 

Table 1 Values of Parameters SI" and S2* for Each Age Group Ul P,. P' ; ) 



Si. 

q = 0.01 



S2, 
g - 0.003 



Age Class i 


P t 








20-30 


0.37 


0.004 


0.0167 


0.0002 


30-40 


0.1277 


0.0025 


40-50 


029 


0.024 


0.2314 


coin 


50-55 


0.1719 


0.0137 


55-60 














! 60-70 


0.16 


0.053 


0.1266 


0.0222 


! 70-80 


0.2709 


0.0301 


| 80 -h 






0.054S 


0.0-456 



*Data from Newman, B., Austin. M A., Lee.M., and King, M. C (19S8). Jn- 
heritance of human breast cancer: Evidence for autosomal dominant transmis- 
sion in high risk families. Proc. Nail. Acad. Set. USA, 85:3044-3048. 
*Data from Ciaus. E.B., Risch. N., and Thompson. W. D. (W \ ). Genetic analy- 
sis of bie&st cancel m the uuiccr *md siercid hormone swdy Am. J. Hum. Cviu 
48:232-242. 
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Management. Supervised by: 

Che mow Editorial Services, Inc., 

U 33 Broadway, Suite 721, New York, NY, USA 

Cover arc couiiesy of Dr. Zuzana Hosiomska and Dr. Zdenek 
Hostomsky from figure 6 of their article, "AIDS HIV Enzymes, 
Three-Dimensional Structures of." 
Art prepared by David A. Matthews. 
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